CLAIMS: 

1 . (Currently amended) A current sensor, comprising: 
one middle leg magnetic circuit (4) having opposite ends; 

two outer leg magnetic circuits (2a,2b) , each connected to one of the opposite^ wiih 
on e and th e other ends of the middle leg magnetic circuitft), respectively; 

an exciting means(3a) arranged in each of the outer leg magnetic circuits _(2a) and 
an e xciting m e ans(3b) arrang e d in th e out e r l e g magn e tic circuit(2b) ; 

a flux detecting means(4) arranged in the middle leg magnetic circuit(l); 

drive meansf?) for driving the exciting means (3a) and th e e xciting mean s (3b), 
resp e ctiv e ly ; and 

a detection circuity connected with the flux detecting means(4) and outputting 
the electric signals interlocked with the flux being detected by the flux detecting 
means(4). 

2. (Currently amended) A current sensor according to claim 1, further 
comprising: 

a balance recovery coil(5) arranged by winding a wire around at least one of the 
middle leg magnetic circuit(i) and the outer leg magnetic circuits (2a,2b) ; 

a balance recovery current controlling circuit(9) for controlling the balance 
recovery current run along the balance recovery coil(§) to decrease the flux being 
detected by the flux detecting means(4), based on the electric signals being output from 
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the detection circuit^); and 

a detected value outputting circuit(±0) for outputting the balance recovery current 

value. 

3. (Currently amended) A current detecting method, comprising: 

achieving magnetic balance condition by generating a the first excited flux which 
is an alternating flux to run along a middle leg magnetic circuital) by an exciting 
means(£a) and generating a the second excited flux, of which the magnitude is the as 
same as that of the first excited flux and the direction is reverse to that of the first excited 
flux, the second flux being which is an alternating flux to run along the middle leg 
magnetic circuity by an exciting means(3b); 

achieving magnetic non-balance condition due to collapse of the magnetic balance 
condition, which is caused by running detected current along a detected wire(6) passed 
through at least one of a the window which is formed by being surrounded by a first a n 
outer leg magnetic circuit(3a) and the middle leg magnetic circuitfi) and a the window 
which is formed by being surrounded by a second a n outer leg magnetic circuit(3fe) and 
the middle leg magnetic circuitfi) to vary the magnetic reluctance of the first outer leg 
magnetic circuit(2a) and the second outer leg magnetic circuit(3fe); and 

detecting the detected current running along the detected wire(6) by detecting the 
flux which is generated along the middle leg magnetic circuity through achieving the 
magnetic non-balance condition, by a detection circuit(8) outputting the electric signals 
interlocked with the flux being detected by a flux detecting means(4). 
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4. (Currently amended) A current detecting method, comprising: 

achieving magnetic balance condition by generating athe first excited flux which 
is an alternating flux to run along a middle leg magnetic circuity by an exciting 
means(3a) and generating athe second excited flux, of which the magnitude is the as 
same as that of the first excited flux and the direction is reverse to that of the first excited 
flux, the second excited flux being which is an alternating flux to run along the middle 
leg magnetic circuitft) by an exciting means(3b); 

achieving magnetic non-balance condition due to collapse of the magnetic balance 
condition, which is caused by running detected current along a detected wire(6) passed 
through at least one of athe window which is formed by being surrounded by a first an 
outer leg magnetic circuit(2a) and the middle leg magnetic circuitft) and athe window 
which is formed by being surrounded by a second a ft outer leg magnetic circuit(3b) and 
the middle leg magnetic circuitft) to vary the magnetic reluctance of the first outer leg 
magnetic circuit(3a) and the second outer leg magnetic circuit(3b); 

achieving magnetic re-balance condition by running balance recovery current 
along a balance recovery coilfS) to decrease the flux being generated along the middle leg 
magnetic circuitft) in the condition that magnetic reluctance of the first outer leg 
magnetic circuit(2a) and the second outer leg magnetic circuit(3b) is varied, wherein the 
balance recovery current, which generates the flux of which the magnitude is as same as 
that of the flux being generated along the magnetic circuit around which the detected 
wire(6) is wound by being passed therethrough in the condition that the magnetic 



WSHU 23925.1 



4 



reluctance of the first outer leg magnetic circuit(2a) and the second outer leg magnetic 
circuit(3b) is varied and the direction is reverse to that of the said flux, is run along the 
balance recovery coil(§) which is wound by being passed through the same window as 
the window through which the detected wire(6) is passed; and 

detecting the detected current running along the detected wire(6) by detecting the 
balance recovery current running along the balance recovery coilfS) in the magnetic re- 
balance condition. 

5. (Currently amended) A current sensor, comprising: 
a first o ne magnetic circuitft) having opposite ends; 

second and third m agnetic circuits (21a,21b) each having opposite ends, wherein 
the respective one ends of the second and third magnetic circuits (21a,21b) are connected 
with one end of the first magnetic circuitft); 

fourth and fifth magnetic circuits (22b,22a) each having opposite ends, wherein the 
respective one ends of the fourth and fifth magnetic circuits (22b,22a) are connected with 
the other end of the first m agnetic circuity, and the other ends of the fourth and fifth 
magnetic circuits (22b,22a) are connected with the second and third magnetic 
circuits (21a,21b) , respectively; 

a sixth o ne magnetic circuit(3) having opposite ends, wherein one and the other 
ends of the sixth magnetic circuit(3) are connected with a contact between the second and 
fourth magnetic circuits (21a,22b) and a contact between the third and fifth magnetic 
circuits (21b,22a) , respectively; 
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an exciting means(3) arranged to generate athe flux along the sixth magnetic 
circuit(2); 

a flux detecting means(4) arranged to detect athe flux of the first m agnetic 
circuital}; 

a drive means(7) for driving the exciting means(3); and 

a detection circuitfS) connected with the flux detecting means(4) and outputting 
the electric signals interlocked with the flux being detected by the flux detecting 
means(4). 

6. (Currently amended) A current sensor according to claim 5, wherein, in the 
case that the exciting means(3) is a coil, the coil is arranged to be passed at least one time 
through both of the window surrounded by the second and third m agnetic 
circuits (21a,21b) and the sixth magnetic circuity and the window surrounded by the 
fourth and fifth magnetic circuits (22a,22b) and the sixth magnetic circuit(2). 

7. (Currently amended) A current sensor according to claims 5 er-6, wherein, in 
the case that the flux detecting means(4) is a coil, the coil is arranged to be passed at least 
one time through both of the window surrounded by the second and fourth m agnetic 
circuits (21a,22b) and the first magnetic circuitfi) and the window surrounded by the third 
and fifth magnetic circuits (22a,21b) and the first magnetic circuital). 

8. (Currently amended) A current sensor according to any one of claims 5 te-7, 
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wherein the first m agnetic circuity, the second and fifth m agnetic circuits (21a,22a) , the 
third and fourth magnetic circuits (21b,22b) , the sixth magnetic circuit(2) and the exciting 
means(3) form a magnetic bridge. 

9. (Currently amended) A current sensor according to any on e of claims 5 te-S, 
further comprising: 

a balance recovery coil(§) arranged in any position in the magnetic bridge formed 
by the first m agnetic circuitfi), the second and fifth m agnetic circuits (21a,22a) , the third 
and fourth m agnetic circuits (21b,22b) , the sixth m agnetic circuity and the exciting 
means(3); 

a balance recovery current controlling circuit(9) for controlling the balance 
recovery current run along the balance recovery coil(5) to decrease the flux being 
detected by the flux detecting means(4), based on the electric signals being output from 
the detection circuit(8); and 

a detected value outputting circuit(iO) for outputting the balance recovery current 

value. 

10. (Currently amended) A current detecting method, comprising: 

achieving magnetic balance condition in which the flux by an exciting means(3) is 
not present in a first magnetic circuitfi), by properly selecting the magnetic reluctance of 
second, third, fourth and fifth magnetic circuits (2 1 a,2 1 b,22a,22b) to equalize magnetic 
potential of the opposite ends of the first m agnetic circuitft); 
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achieving magnetic non-balance condition due to collapse of the magnetic balance 
condition, which is caused by running detected current along a detected wire(6) passed 
through at least one of the window surrounded by the first, second and fourth magnetic 
circuits( 21a,22b,l) and the window surrounded by the first, third and fifth m agnetic 
circuits (21b,22a,l) to vary the magnetic reluctance of at least one of the second, third, 
fourth and fifth m agnetic circuits (2 1 a,22a,2 lb,22b) ; and 

detecting the detected current running along the detected wire(6) by detecting athe 
flux which is generated along the first m agnetic circuitft) through achieving the magnetic 
non-balance condition, by a detection circuity outputting the electric signals interlocked 
with the flux being detected by a flux detecting means(4). 

1 1 . (Currently amended) A current detecting method, comprising: 
achieving magnetic re-balance condition by running balance recovery current 
along a balance recovery coilfS) to return to the magnetic reluctance prior to variation the 
varied magnetic reluctance of the magnetic circuit of which the magnetic reluctance is 
varied and thus decrease athe flux being generated along a first m agnetic circuital) in the 
condition that the magnetic reluctance of at least one of second, third, fourth and fifth 
magnetic circuits (2 1 a,22a,2 1 b,22b) is varied, wherein the balance recovery current, 
which generates a first the flux of which the magnitude is as same as that of a second t he 
flux being generated along the magnetic circuit around which a detected wire(6) is wound 
by being passed therethrough in the condition that the magnetic reluctance of at least one 
of the second, third, fourth and fifth magnetic circuits (2 1 a,22a,2 1 b,22b) is varied and the 
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direction is reverse to that of the second s aid-flux, is run along the balance recovery 
coil(§) which is wound by being passed through the same window as the window through 
which the detected wire(6) is passed; and 

detecting the detected current running along the detected wire(6) by detecting the 
balance recovery current running along the balance recovery coil(§) in the magnetic re- 
balance condition. 

12. (Currently amended) A magnetic bridge, comprising: 

one middle leg magnetic circuitft) having opposite ends; 

first and secondt we outer leg magnetic circuits (2a,2b) each connected to one of 
the opposite with on e and th e oth e r ends of the middle leg magnetic circuital), 
respectively; 

m a first exciting means(3a) arranged in the first outer leg magnetic circuit(2a) 
and an a second exciting means(3b) arranged in the second outer leg magnetic 
circuit(2b); 

a flux detecting means(4) arranged in the middle leg magnetic circuit(4); and 
drive meansf?) for driving each of t he exciting means (3a) and th e e xciting 
means(3b), r e sp e ctiv e ly ; 

wherein the magnetic bridge achieves magnetic balance condition by generating a 
the first excited flux which is an alternating flux to run along the middle leg magnetic 
circuitfi) by the first exciting means(3a) and generating athe second excited flux, of 
which the magnitude is as same as that of the first excited flux and the direction is reverse 
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to that of the first excited flux, which is an alternating flux to run along the middle leg 
magnetic circuitfi) by the second exciting means(£b). 



13. (Currently amended) A magnetic bridge, comprising: 
a first e ae magnetic circuitft) having opposite ends; 

second and third magnetic circuits (21a,21b) having opposite ends, wherein the 
respective one ends of the second and third m agnetic circuits (21a,21b) are connected 
with one end of the first magnetic circuital); 

fourth and fifth magnetic circuits (22b,22a) having opposite ends, wherein the 
respective one ends of the fourth and fifth m agnetic circuits (22b,22a) are connected with 
the other end of the first magnetic circuity, and the other ends of the fourth and fifth 
magnetic circuits (22b,22a) are connected with the second and third magnetic 
circuits (21a,21b) , respectively; 

a sixth o ne magnetic circuit(2) having opposite ends, wherein one and the other 
ends of the sixth magnetic circuit(3) are connected with a contact between the second 
fourth m agnetic circuits( 21a,22b) and a contact between the third and fifth m agnetic 
circuits (21b,22a) , respectively; 

an exciting means(5) arranged to generate athe flux along the sixth m agnetic 
circuit(2); 

a flux detecting means(4) arranged to detect the flux of the first magnetic 
circuitfi); and 

a drive meansf?) for driving the exciting means(3); 
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wherein the magnetic bridge achieves magnetic balance condition in which the 
flux by the exciting means(3) is not present in the first magnetic circuity, by properly 
selecting the magnetic reluctance of the second, third, fourth and fifth m agnetic 
circuits (2 1 a,2 lb,22a,22b) to equalize magnetic potential of the opposite ends of the first 
magnetic circuit(l). 

14. (Currently amended) A magnetic bridge, comprising: 

first and second m agnetic circuits (21a,21b) having opposite ends, wherein one 
ends of the first and second magnetic circuits (21a,21b) are connected; 

third and fourth m agnetic circuits (22b,22a) having opposite ends, wherein one 
ends of the third and fourth magnetic circuits (22b,22a) are connected, and the other ends 
of the third and fourth magnetic circuits (22b,22a) are connected with the first and second 
magnetic circuits (21a,21b) , respectively; 

a fifth o ne magnetic circuit(2) having opposite ends, wherein one and the other 
ends of the fifth magnetic circuit(3) are connected with a contact between the first and 
third m agnetic circuits (21a,22b) and a contact between the second and fourth m agnetic 
circuits (21b,22a) , respectively; 

an exciting means(3) arranged to generate athe flux along the fifth magnetic 
circuit(2); and 

a drive meansf?) for driving the exciting means(3); 

wherein the magnetic bridge achieves magnetic balance condition in which 
magnetic potential of the contact between the first and second magnetic circuits (21a,21b) 
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and the contact between the third and fourth magnetic circuits (22b,22a) is equalized by 
properly selecting the magnetic reluctance of the first, second, third and fourth m agnetic 
circuits( 2 1 a,2 1 b,22a,22b) . 
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